Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 3001 2 

(43)Date of publication of application : 09.05.2002 



\yj 1 /inx.oi. 




F02D 41/06 
F02D 9/02 
F02D 13/02 
F02D 43/00 




(21)Application number 


2000-317615 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing: 


18.10.2000 


(72)Inventor : 


HOSOKAWA OSAMU 








TAKAGI NOBORU 



m2 




(54) AIR INTAKE CONTROLLER FOR CYUNDER INJECTION TYPE INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To surely complete starting even when the 
starting is delayed by lowering intake pressure inside a combustion 
chamber in the starting of a cylinder Injection type internal combustion 

engine. 

SOLUTION: Atomization of fuel inside the combustion is satisfactorily 
performed by reducing air intake volume in the engine start compared with 
air intake volume in the finish of the start, by processings in steps SI 30. 
S170, S210. Increase of the air intake volume is executed (S140, S210) 
when the atomization is improved by this manner and when the engine is 
not brought into the finish of the start even after a reference time Cs 
passes counted from start of a starting operation CNC in SI 90). A large 
quantity of air is thereby made to flow into the combustion chamber to 
evaporate liquid fuel deposited on an ignition plug in an early stage, even 
when the ignition plug gets wet by the fuel under a low air quantity 
condition for a long period. Ignition combustion is thereby carried out 
stably to complete the starting because an engine speed NE goes up 
stably. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inhalation air-content control unit of the cylinder- injection-of- fuel formula internal combustion engine 
which adjusts the inhalation air content in the cylinder-injection-of-fuel formula internal combustion engine which is 
characterized by providing the following, and which injects fuel to a combustion chamber. It is an inhalation air- 
content reduction means at the time of starting which reduces the inhalation air content at the time of starting of an 
internal combustion engine rather than the inhalation air content after the completion of starting. It is an inhalation air- 
content increase means at the time of starting which performs increase of an inhalation air content instead of the 
inhalation air-content reduction by the inhalation air-content reduction means at the time of the aforementioned starting 
when an internal combustion engine does not serve as the completion of starting, even if it carries out conventional- 
time progress from a starting operation start, 

[Claim 2] It is the inhalation air-content control unit of the cylinder-injection-of-fuel formula internal combustion 
engine characterized by facing an inhalation air-content increase means increase of the aforementioned inhalation air 
content in composition according to claim 1 at the time of the aforementioned starting, and increasing an inhalation air 
content to the inhalation air content after the completion of starting. 

[Claim 3] It is the inhalation air-content control unit of the cylinder-injection-of-fiiel formula internal combustion 
engine characterized by an inhalation air-content increase means increasing an inhalation air content gradually on the 
occasion of increase of the aforementioned inhalation air content in composition according to claim 2 at the time of the 
aforementioned starting. 

[Claim 4] It is the inhalation air-content control unit of the cylinder-injection-of-fiiel formula internal combustion 
engine characterized by increasing an inhalation air content to the inhalation air content after the completion of starting 
inmiediately when the inhalation air-content increase means is increasing the aforementioned inhalation air content 
gradually in composition according to claim 3 at the time of the aforementioned starting and an internal combustion 
engine carries out the completion of starting. 

[Claim 5] Claims 1-4 are the inhalation air-content control units of the cylinder-injection-of-fuel formula internal 
combustion engine characterized by setting up the aforementioned conventional time in the composition of a 
publication according to internal combustion engine temperature either. 

[Claim 6] The aforementioned conventional time is the inhalation air-content control unit of the cylinder-injection-of- 
fuel formula internal combustion engine characterized by for internal combustion engine temperature responding for 
becoming high in composition according to claim 5, and setting it up short. 

[Claim 7] It is the inhalation air-content control unit of the cylinder-injection-of-fuel formula internal combustion 
engine carry out performing increase of an inhalation air content at the time of the aforementioned starting instead of 
the inhalation air-content reduction by the inhalation air-content reduction means as the feature when an internal 
combustion engine does not become with the completion of starting, even if internal combustion engine rotation of this 
criteria revolution counter is performed from a starting operation start by an inhalation air-content increase means 
using a criteria revolution counter instead of the aforementioned conventional time in the composition of a publication 
at the time of the aforementioned starting either in claims 1 -4 

[Claim 8] It is the inhalation air-content control unit of the cylinder-injection-of-fuel formula internal combustion 
engine characterized by setting up the aforementioned criteria revolution counter in composition according to claim 7 
according to internal combustion engine temperature. 

[Claim 9] The aforementioned criteria revolution counter is the inhalation air-content control unit of the cylinder- 
injection-of-fuel formula intemal combustion engine characterized by for internal combustion engine temperature 
responding for becoming high in composition according to claim 8, and setting it up few. 
[Claim 10] Claims 1-9 are the inhalation air-content control units of the cylinder-injection-of-fuel formula intemal 
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combustion engine characterized by setting up the grade which reduces the inhalation air-content reduction means 
inhalation [ set in the composition of a publication and ]-time of the aforementioned starting-air content at the time of 
starting of an internal combustion engine rather than the inhalation air content after the completion of starting 
according to internal combustion engine temperature either. 

[Claim 1 1] Claims 1-10 are the inhalation air-content control units of the cylinder-injection-of-fuel formula internal 
combustion engine characterized by an inhalation air-content reduction means not performing the aforementioned 
inhalation air-content reduction in the composition of a publication at the time of elevated-temperature starting at the 
time of the aforementioned starting either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the inhalation air-content control unit of the 
cylinder-injection-of-fuel formula internal combustion engine which adjusts the inhalation air content in the cylinder- 
injection-of-fiiel formula intemal combustion engine which injects fuel to a combustion chamber. 
[0002] 

[Description of the Prior Art] The cylinder-injection-of-fuel formula intemal combustion engine which injects fuel to a 
combustion chamber is known. Although fuel is injected in a compression stroke if needed in this kind of intemal 
combustion engine, in order to make fuel injection possible in this way at a high-pressure combustion chamber, it is 
necessary to fully heighten fuel injection pressure (for it to abbreviate to "fuel pressure" hereafter). For this reason, it is 
made to secure required high fuel pressure in a cylinder-injection-of-fuel formula intemal combustion engine, with the 
mechanical high-pressure fuel pump driven with an intemal combustion engine so that JP,8-312401,A may see, for 
example. 

[0003] However, at the time of intemal combustion engine starting, the fuel quantity which the injected fuel is 
Hquefied in a combustion-chamber wall, adheres to it, and actually contributes to combustion because a combustion 
chamber is in a low-temperature state may be insufficient, and a combustion state may get worse at it. Therefore, at the 
time of starting between the colds, it is going to cope with it by increasing the quantity of fuel oil consumption. 
However, at the time of starting, the fuel pressure which a high-pressure fuel pump generates will not become high 
enough, but fuel increase in quantity will also be restricted naturally. For this reason, at the time of starting, the air-fuel 
ratio of the circumference of an ignition plug became RIN, the flame failure occurred, and problems, such as causing 
rotation change, have occurred. 

[0004] In order to solve this problem, by extracting a throttle valve at the time of starting, an inhalation air content is 
reduced, the intake pressure of a combustion chamber is reduced, the atomization state of the fuel injected by the 
combustion chamber by this is raised, and the proposal which improves the combustion state at the time of starting is 
made (application for patent No. 120698 [ 2000 to ]). 
[0005] 

[Problem(s) to be Solved by the Invention] although the good result has been obtained with the technology mentioned 
above by making the intake pressure of a combustion chamber low at the time of starting, depending on an intemal 
combustion engine, the friction at the time of low temperature and the viscosity of oil may become excessive, and the 
completion of starting of difficulty and an intemal combustion engine may be in elevation of an engine rotational 
frequency In such a case, a combustion chamber will be in a **** state and an ignition plug will become easy to be 
damp [ with the fuel injection to the combustion chamber of a low air-content state over a long period of time ] with 
liquefied fuel. For this reason, ignition becomes unstable, elevation of an engine rotational frequency becomes 
difficult, and there is a possibility of stopping being able to carry out the completion of starting. 
[0006] this invention aims at malcing starting complete certainly, when starting is overdue by reducing the intake 
pressure of a combustion chamber at the time of starting. 
[0007] 

[Means for Solving the Problem] Hereafter, the means and its operation effect for attaining the above-mentioned 
purpose are indicated. The inhalation air-content control unit of a cylinder-injection-of-fuel formula intemal 
combustion engine according to claim 1 It is the inhalation air-content control unit of the cylinder-injection-of-fuel 
formula intemal combustion engine which adjusts the inhalation air content in the cylinder-injection-of-fuel formula 
intemal combustion engine which injects fuel to a combustion chamber. At the time of starting which reduces the 
inhalation air content at the time of starting of an intemal combustion engine rather than the inhalation air content after 



Page 2 of 8 

the completion of starting, an inhalation air-content reduction means, Even if it carries out conventional-time progress 
from a starting operation start, when an internal combustion engine does not serve as the completion of starting, it 
carries out having had the inhalation air-content increase means at the time of starting which performs increase of an 
inhalation air content instead of the inhalation air-content reduction by the inhalation air-content reduction means at the 
time of the aforementioned starting as the feature. 

[0008] As for the inhalation air-content reduction means, the atomization of the fuel in a combustion chamber is raising 
the flammability at the time of starting as a good thing by reducing the inhalation air content at the time of starting of 
an mtemal combustion engine rather than the inhalation air content after the completion of starting at the time of 
starting. 

[0009] Furthermore, at the time of starting, the inhalation air-content increase means is performing increase of an 
inhalation air content instead of the inhalation air-content reduction by the inhalation air-content reduction means at the 
time of starting, when an internal combustion engine does not serve as the completion of starting, even if it carries out 
conventional-time progress from a starting operation start. Therefore, when an ignition plug is damp in the state of a 
long-term low air content with liquefied fuel, the liquid fuel which freed itself from the **** state of fiiel and has 
adhered to the ignition plug can be evaporated at an early stage by making a lot of air flow into a combustion chamber. 
[0010] It comes to be carried out by stabilizing ignition combustion by this, and since an engine rotational frequency is 
stabilized and it goes up, starting can be completed. In the inhalation air-content control unit of a cylinder-injection-of- 
fuel formula internal combustion engine according to claim 2, an inhalation air-content increase means is characterized 
by facing increase of the aforementioned inhalation air content and increasing an inhalation air content to the inhalation 
air content after the completion of starting in composition according to claim 1 at the time of the aforementioned 
starting. 

[001 1] About increase of the inhalation air content by the inhalation air-content increase means, an inhalation air 
content is increased, for example to the inhalation air content after the completion of starting at the time of starting. 
This can be made to take over to the inhalation air content after the completion of starting smoothly. 
[0012] In the inhalation air-content control unit of a cylinder-injection-of-fiiel formula internal combustion engine 
according to claim 3, an inhalation air-content increase means is characterized by increasing an inhalation air content 
gradually on the occasion of increase of the aforementioned inhalation air content in composition according to claim 2 
at the time of the aforementioned starting. 

[0013] In addition, on the occasion of increase of the inhalation air content by the inhalation air-content increase 
means, you may increase an inhalation air content gradually at the time of starting. It is because the combustion by 
which the direction increased gradually was stabilized more as the whole internal combustion engine depending on the 
cylinder from this still being injected in a low intake pressure, and atomization being made good rather than having 
increased an inhalation air content at once is obtained. 

[0014] In composition according to claim 3, at the time of the aforementioned starting, in the inhalation air-content 
control unit of a cylinder-injection-of-fiiel formula internal combustion engine according to claim 4, an inhalation air- 
content increase means is characterized by increasing an inhalation air content to the inhalation air content after the 
completion of starting immediately, when increasing the aforementioned inhalation air content gradually and an 
internal combustion engine carries out the completion of starting. 

[0015] Even if it was the middle of an inhalation air-content increase means being inhalation air-content increase at the 
time of starting, when an internal combustion engine carries out the completion of starting, you may return to the usual 
inhalation air content immediately on stable operation of an internal combustion engine. By doing in this way, the 
internal combustion engine after the completion of starting can be made into the state where it was stabilized quickly. 
[0016] In the inhalation air-content control unit of a cylinder-injection-of-fiiel formula internal combustion engine 
according to claim 5, the aforementioned conventional time is characterized by being set up according to internal 
combustion engine temperature in any of claims 1-4, or the composition of a publication. 

[0017] Thus, the conventional time for obtaining the timing which performs increase of an inhalation air content may 
be set up according to internal combustion engine temperature. It is desirable when performing the completion of 
startmg by which changing the aforementioned conventional time according to the temperature of an internal 
combustion engine was stabilized at an early stage depending on the temperature of an internal combustion engine 
since the fiiction of an internal combustion engine differed from the viscosity of oil fiuther, the grade of the 
atomization of fuel, the grade of wetting of the ignition plug by fuel, and. 

[0018] In the inhalation air-content control unit of a cylinder-injection-of-fiiel formula intemal combustion engine 
according to claim 6, the aforementioned conventional time is characterized by for intemal combustion engine 
temperature responding for becoming high, and setting it up short in composition according to claim 5. 
[0019] Intemal combustion engine temperature responds for becoming high, and, more specifically, the 
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aforementioned conventional time may be made to be set up short. Even if it raises the intake pressure of a combustion 
chamber, the grade of wetting of an ignition plug also becomes [ the one where internal combustion engine temperature 
is higher ] small highly [ the grade of the atomization of fuel ]. Moreover, the friction of an internal combustion engine 
and the viscosity of oil also become small. For this reason, the direction which makes a pumping loss small at an early 
stage, and brings forward rotation elevation of an internal combustion engine is because it is easy to perform the 
completion of starting stabilized quickly. 

[0020] In the inhalation air-content control unit of a cylinder-injection-of-fuel formula internal combustion engine 
according to claim 7 In any of claims 1-4, or the composition of a publication at the time of the aforementioned starting 
an inhalation air-content increase means Even if internal combustion engine rotation of this criteria revolution counter 
is performed from a starting operation start by using a criteria revolution counter instead of the aforementioned 
conventional time, when an internal combustion engine does not serve as the completion of starting It is characterized 
by performing increase of an inhalation air content instead of the inhalation air-content reduction by the inhalation air- 
content reduction means at the time of the aforementioned starting. 

[0021] Thus, you may use a criteria revolution counter instead of the conventional time. Therefore, even if internal 
combustion engine rotation of a criteria revolution counter is performed from a starting operation start, when an 
internal combustion engine does not serve as the completion of starting, increase of an inhalation air content is 
performed instead of the inhalation air-content reduction by the inhalation air-content reduction means at the time of 
starting. The operation effect mentioned above by this can be produced. 

[0022] In the inhalation air-content control unit of a cylinder-injection-of-fuel formula internal combustion engine 
according to claim 8, the aforementioned criteria revolution counter is characterized by being set up according to 
internal combustion engine temperature in composition according to claim 7. 

[0023] Thus, the criteria revolution counter for obtaining the timing which performs increase of an inhalation air 
content may be set up according to internal combustion engine temperature. It is desirable when performing the 
completion of starting by which changing the aforementioned criteria revolution counter according to the temperature 
of an internal combustion engine was stabilized at an early stage depending on the temperature of an internal 
combustion engine since the friction of an internal combustion engine differed from the viscosity of oil fiuther, the 
grade of the atomization of fuel, the grade of wetting of the ignition plug by fuel, and. 

[0024] In the inhalation air-content control unit of a cylinder-injection-of-fiiel formula internal combustion engine 
according to claim 9, the aforementioned criteria revolution counter is characterized by for internal combustion engine 
temperature responding for becoming high, and setting it up few in composition according to claim 8. 
[0025] Internal combustion engine temperature responds for becoming high, and, more specifically, the 
aforementioned criteria revolution counter may be made to be set up few. Even if it raises the inhalation pneumatic 
pressure of a combustion chamber, the grade of wetting of an ignition plug also becomes [ the one where internal 
combustion engine temperature is higher ] small highly [ the grade of the atomization of fuel ]. Moreover, the friction 
of an internal combustion engine and the viscosity of oil also become small. For this reason, the direction which makes 
a pumping loss small at an early stage, and brings forward rotation elevation of an internal combustion engine is 
because it is easy to perform the completion of starting stabilized quickly. 

[0026] the inhalation air-content control unit of a cylinder-injection-of-fiiel formula intemal combustion engine 
according to claim 10 - either of the claims 1-9 - it sets in the composition of a publication and an inhalation air- 
content reduction means is characterized by setting up the grade which reduces the inhalation air content at the time of 
starting of an intemal combustion engine rather than the inhalation air content after the completion of starting 
according to intemal combustion engine temperature at the time of the aforementioned starting 
[0027] In addition, according to intemal combustion engine temperature, you may change the inhalation air content at 
the time of starting of an intemal combustion engine also about the grade reduced rather than the inhalation air content 
after the completion of starting. Since the grade of fuel atomization, the friction of an intemal combustion engine, and 
the viscosity of oil change according to intemal combustion engine temperature, it is because it is desirable when 
performing the completion of starting stabilized at an early stage to change the reduction grade of an inhalation air 
content according to the temperature of an intemal combustion engine. 

[0028] In the inhalation air-content control unit of a cylinder-injection-of-fuel formula intemal combustion engine 
according to claim 1 1, an inhalation air-content reduction means is characterized by not performing the aforementioned 
inhalation air-content reduction in any of claims 1-10, or the composition of a publication at the time of elevated- 
temperature starting at the time of the aforementioned starting. 

[0029] At the time of elevated-temperature starting, even if it does not reduce an inhalation air content, sufficient 
atomization is obtained in the injection at the time of starting, and the completion of starting also of the friction of an 
intemal combustion engine or the viscosity of oil is quickly attained by not performing inhalation air-content reduction 
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by the low's at the time of elevated-temperature starting, 
[0030] 

[Embodiments of the Invention] [Form 1 of operation] drawmgl is a block diagram showing the outline composition 
ot the cylmder-mjection-of-fiiel formula internal combustion engine (an "engine" is called hereafter) 10 with which 
mvention mentioned above was applied, and its control system. An engine 10 is a gasoline formula internal combustion 
engme which has two or more cyhnders (for example, 6-cylinder), and has the combustion chamber 14 in the cylinder 
12. Air IS inhaled from the inhalation-of-air path 1 8 through the inhalation-of-air bulb 16 in this combustion chamber 
14. Adjustment of the inhalation air content to a combustion chamber 14 is made by adjusting the dirottle valve 20 
prepared in the inhalation-of-air path 18. As for this throttle valve 20, the opening-and-closing drive is made bv the 
electrical motor 22. 

[0031] The injector 24 in which direct fuel injection is possible is formed in a combustion chamber 14 at an engine 10 
and the stratified or homogeneous gaseous mixture is formed by injecting fuel in the air inhaled in the combustion 
chamber 14 if needed in a combustion chamber 14. High-pressure fuel is supplied to an injector 24 from the high- 
pressure fuel pump 28 through a delivery pipe 26. The high-pressure fuel pump 28 has received supply of fuel from the 
low voltage fuel pump 32 formed in the fuel tank 30. The low vohage fuel pump 32 is a feed pump of an electric 
formula, attracted the fuel of a fuel tank 30 and has sent it out to the high-pressure fuel pump 28 side. 
[0032] The high-pressure fiiel pump 28 mentioned above is equipped with pressurized-room 28c divided by the inner 
circle wall of plunger 28b which reciprocates the inside of cylinder 28a and this cylinder 28a, and cylinder 28a and the 
apical surface of plunger 28b. Plunger 28b reciprocates the inside of cylinder 28a by press being repeated by rotation 
of the cam 38 for pumps prepared in the cam shaft 36 in which a rotation drive is carried out by rotation of the 
crankshaft 34 of an engine 10. By this, the high-pressure fiiel pump 28 pressurizes the low voltage fiiel sent from the 
low voltage fiiel pump 32 within pressurized-room 28c, and sends it out to a delivery-pipe 26 side as high-pressure 
fuel. 

[0033] With an injector 24, this high-pressure fiiel is injected into a combustion chamber 14 to suitable timing Thus 
tiie gaseous mixture formed in the combustion chamber 14 is lit with an ignition plug 40, explodes, depresses a piston 
42, and gives rotation torque to a crankshaft 34. And the exhaust air after combustion is discharged by the flueway 46 
from a combustion chamber 14 through the exhaust air bulb 44. 

[0034] The elecfronic control ("ECU" is called hereafter) 48 constituted as a center a microcomputer In the ignition 
switch 50, the cooling coolant temperature sensor 52 which detects the cooling water temperature THW of an engine 
10, the engine speed sensor 54 which detects the rotational frequency (engine speed NE) of a crankshaft 34, and a 
delivery pipe 26 Based on the operational status of the engine 10 obtained from the sensor switches of the fiiel-pressure 
sensor 56 and others which detect fiiel pressure, an electrical motor 22 is rotated and the opening (throttle opening) TA 
of a throttle valve 20 is controlled in the suitable state. Based on the operational status of the engine 10 obtained from 
the sensor switches similarly mentioned above, ECU48 is adjusting the injection timing of an injector 24 a fiiel 
injection penod and the ignition timing of an ignition plug 40, or the bulb 28d [ for fiiel metering ] timing of operation 
prepared in the high-pressure fuel pump 28. 

[0035] With the engine 10 mentioned above, if ON operation of the ignition switch 50 is carried out and the starting 
start of the engine 10 is carried out, the starter motor which is not illustrated will rotate and cranking of a crankshaft 34 
will be started. Ignition by the fiiel injection and the ignition plug 40 from an injector 24 to under the inhalation of air 
m a combustion chamber 14 is started by this, and an engine 10 becomes independent, it comes to rotate, and an engine 
speed NE goes up gradually. And starting is completed when an engine speed NE exceeds, the criteria rotational 
frequency alpha, for example, 400rpm, of the completion of starting. 

[0036] Throttle opening confrol processing is shown in the flow chart of drawing 2 among the processings performed 
by ECU48 in the form of this operation here. This processing is processing which adjusts the throttle opening TA about 
immediately after the time of starting, and the completion of starting, and after becoming starter-on, it is perfonned 
repeatedly a fixed time period or a fixed crank angle period. In addition, the step in the flow chart corresponding to 
each contents of processing is expressed with "S-." 

[0037] A start of throttle opening confrol processing judges whether it is under [ by rotation of that it is starter-on i e 
a starter motor, / cranking ] ****** (SI 10). At first, since it is a starter ON state (it is "YES" at SI 10), next, it is judged 
for standby-time ending flag Xend whether it is "OFF" (SI 20). Standby-time ending flag Xend is set as Xend= "OFF" 
by mitial setting at the time of power supply ON of ECU48. Therefore, since it is Xend= "OFF" at the beginning (it is 
"YES" at S120), as shown in the following formula 1, the amount gA of inhalation-of-air total correction in cranking is 
computed (SI 30). * 
[0038] 
[Equation 1] 
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gA <- gcnkA + qg -- [Formula 1] 

The amount gcnkA of inhalation-of-air amendments in cranking is calculated from the cooling water temperature THW 
on a map as shown m tamg 4 here In drawing 4 , the amount gcnkA of inhalationK)f-air amendments in cranking is 
set as the mchnafaon which becomes high gradually to a plus side from minus in the one where the cooling water 
temperature THW is lower as the value of minus is set up and the cooling water temperature THW becomes high 
Moreover, the integrated-storage-controls study value qg is a study value which is calculated by the idle rpm control 
processmg currently performed at the time of the last engine operation, and is memorized in the backup RAM of 
mnVm ' equivalent to the value of the inhalation air content at the time of idle ipm control itself 
SSSc^i^put^ (S15^^^^^^ ^"""""'^ ^' ^""""^ ^ ^ ^ judging ] inhalation-of-air total 

[0040] 
[Equation 2] 

gB <- gcnkA + gcnkB + qg -- [Formula 2] 

The amount gcnkB of after [ a starting judging ] inhalation-of-air amendments is calculated from an engine speed NE 
on a map as shown in drawing^ here. In drawings , the amount gcnkB of after [ a starting judging ] inhalation-of-air 
amendments is set as the inclination which becomes high gradually as an engine speed NE becomes high. It is set up so 
that It may especially become high quickly by the high speed side. It seems that it mentioned above about the amount 
fn!^. of mhalation-of-air amendments in cranking, and the integrated-storage-controls study value qg 
[0041] Next, as shown in the following formula 3, the amount gC of after [ the completion of starting ] inhalation-of- 
air total correction is computed (SI 60). 
[0042] 

[Equation 3] 

gC <- qg + gthw + gst - [Formula 3] 

The amount gthw of water temperature amendments is the correction value for increasing an inhalation air content as 
an engine speed is raised and a temperature up is promoted on stream between the engine colds, and the cooling water 
temperature THW is set as the inclination for a low to become large here. The starting correction value gst is the 
correction value for increasing an inhalation air content for stabilization of engine rotation immediately after the 
completion of engine starting, and it is set up so that it may converge on "0" with the passage of time after starting 
while engine rotation is set as the inclination for a low to become large. 

[0043] Next, it is judged whether it is over the criteria rotational frequency alpha the present engine speed NE judges 

''^"^ f^'"^ ^•"'^^ NE<=alpha if it is in early stages of cranking here (it is "NO" 

K , ?i',?nw"''^''^T^ ^""^ ^"""^ temperature THW on the map shown in djawing 6 

below (S180). In case this conventional time Cs carries out engine starting in the amount gA of inhalation-of-air total 
correction in cranking calculated at Step S130, it judges the period which camiot exceed the criteria rotational 
frequency alpha an engine speed NE judges the completion of engine starting to be. Even if it passes this conventional 
SSLi XT . ^ T^P^f ' """^^^'^ ^ inhalation air content is perfoimed so that it may mention later. 
[0044] Next, it is judged for Counter Cine whether it is under the conventional time Cs (S190). Counter Cine is a 
counter counted up by count processing shown in drawmgl here. After count processing of drawing 3 serves as 
starter-on, it is repeatedly performed by the fixed time period. Count processing is explained here. A start of this 
processing judges first whether it is "OFF" for standby-time ending flag Xend (S3 10). (since it is Xend= "OFF" at first 

"OFF^^^^^m^ ;! ^""^^^^ ^""J 'T^'^'P ^^^"^^^ flag Xinc by "YES") and the degree by S3 1 0 whether it is 
Utt (S320) Count-up beginning flag Xinc is initialized by "OFF" at the time of power supply ON of ECU48 
Therefore, smce it is Xinc= "OFF" at first (it is "YES" at S320), next. Counter Cine is set as "0" (S330) And "ON" is 
set as count-up beginning flag Xinc (S340). ^' 
L?l following control period in count processing ( drawing^ ), although it is Xend= "OFF" (it is "YES" at 

S310), since It became Xinc= "ON" (it is "NO" at S320), the increment of Counter Cine is performed (S350) 
Henceforth, by Xend= "OFF" (it is "YES" at S3 10), as long as it Xinc= "ON" (it is "NO" at S320) Is, Counter Cine 
mrSi (S350). The elapsed time after considering as starter-on by this counts by Counter Cine 

f-YpS it "^rS' !^ ^'^P^'^'f ^" .°P^T^ control processing ( drawing^ ), and since it is Cinc<Cs at first (it is 

• I w r ^ f™^""* ^ mhalation-of-air total correction in cranking is set as the amount gtotal of real 
iHnce ended^'' ^^^^"^ '"^^^^t^^ *ro"le opening TA next (S210). In this way, this processing 

[0047] Therefore while being NE<=alpha (it is "NO" at S170) and being Cinc<Cs henceforth (it is "YES" at S190) 
tiie amount gA of inhalation-of-air total correction in cranking continues (S210) being set as the amount gtotal of real 
innalation-of-air total correction. & 
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[0048] A low value is set to the amount gcnkA of inhalation-of-air amendments in cranking so that drawing 4 may also 
show here at the time between the colds, and at the time of low temperature, the value of minus is seUi^^cially For 
this reason, at the time between the colds, the amount gcnkA of inhalation-of-air amendments in cranking is set up so 
that It may become lower than the amount gC of after [ the completion of starting ] inhalation-of-air total correction set 
up at the time of the idle rotation after the completion of starting. The amount gtotal of real inhalation-of-air total 
correction is maintained by the low value, and as time tl -t2 shows to the timing chart of drawing 7 a throttle valve 20 
is closed rather than the time of the idle after the completion of starting, and serves as feeling from this 
[0049] Thus, while repeating processing of Step S210, before an engine 10 will be in a high-order detonation state and 
an engine speed NE goes up favorably and serves as CinO=Cs, the case where it becomes NE>alpha is considered In 
this case, (it IS "YES" at S170) next, it is judged whether it is Xend= "OFF" (S220). In this case, since Xend= "OFF" is 
maintained (it is "YES" at S220), it is judged whether next the amount gB of after [ a starting judging ] inhalation-of- 
(S230) ^^""^ t completion of starting ] inhalation-of-air total correction 

[0050] The amount gB of after [ a starting judging ] inhalation-of-air total correction is [ that the amount gcnkB of 
after / a starting judging / inhalation-of-air amendments shown in drawing 5 is only applied, and ] here as compared 
with the amount gA of inhalation-of-air total correction in cranking, as the aforementioned formula 1 and the 
aforementioned formula 2 are compared and understood. Therefore, the amount gB of after [ a starting judging ] 
inhalation-of-au- total correction has the relation which separates fix)m the amount gA of inhalation-of-air total 
correction m cranking gradually, and approaches the amount gC of after [ the completion of starting ] inhalation-of-air 
total correction as an engine speed NE becomes high. For this reason, among the first stages, since the amount gB of 
after [ a starting judging ] inhalation-of-air total correction is smaller than the amount gC of after [ the completion of 
starting ] inhalation-of-air total correction (it is "NO" at S230), the amount gB of after [ a starting judging ] inhalation- 
ot-air total correction of the smaller one is set to the amount gtotal of real inhalation-of-air total correction fS240) In 
this way, this processing is once ended. 

[0051] From this, as shown at the time t2-t3 ofdrawingj , the throttle opening TA becomes gradually large from a low 
value and a throttle valve 20 approaches the opening at the time of an idle, and goes. Henceforth, as long as it is 
NE>alpha (it is "YES" at S170) and is gB<=gC (it is "NO" at S230), the amount gB of after [ a starting judging ] 
inhalation-of-air total correction continues (S240) being set to the amount gtotal of real inhalation-of-air total 
correction. And by the increase in the amount gB of after [ a starting judging ] inhalation-of-air total correction if it 
becomes gB>gC (it is "YES" at S230), the amount gC of after [ the completion of starting ] inhalation-of-air total 
correction will be set to the amount gtotal of real inhalation-of-air total correction (S250). In this way, this processing 
IS once ended. f b 

[0052] Henceforth, idle rpm control is performed based on the amount gtotal of real inhalation-of-air total correction to 
which this amount gC of after [ the completion of starting ] inhalation-of-air total correction was set. Next, as shown in 
the timing chart of drawing! , while repeating processing of Step S210, the case where the height of the friction of an 
engme 10, the viscosity of oil, etc. become Cinc>=Cs before an engine speed NE did not go up favorably but became 
Nb>alpha into cranking according to a cause is considered. In this case, (it is "NO" at S190) next, Xend= "ON" is set 
up (S200). And it is judged whether the amount gA of inhalation-of-air total correction in cranking is larger than the 
^.S.^*^ ^ ^ *® completion of starting ] inhalation-of-air total correction (S205). Since it is gA<=gC at first (it 
is NO at S205) next, the amount gA of inhalation-of-air total correction in cranking is set as the amount gtotal of real 
inhalation-of-air total correction (S2 1 0). In this way, this processing is once ended. 

[0053] The following control period, since it is Xend= "ON" (it is "NO" at S120), as shown in the following formula 4 
gradual increase processing of the amount gA of inhalation-of-air total correction in cranking called for last time is ' 
performed (SI 40). 
[0054] 
[Equation 4] 

gA <- gA + deltag - [Formula 4] 

Gradual increase value deltag is the augend of gA for every control period, and is a value set up beforehand here 
[0055] Next, calculation (S160) of the amount gC of after [ the completion of starting ] inhalation-of-air total 
correction is made. And if it is NE<=alpha (it is "NO" at S170), it will shift with Step S180, Step S190 ("NO") Step 
S200, and Step S205 ("NO"), and the amount gA of inhalation-of-air total correction in cranking will be set as the 
amount gtotal of real inhalation-of-air total correction (S210). In this way, this processing is once ended 
[0056] Therefore, as long as it is NE<=alpha (it is "NO" at SI 70) and is gA<=gC (it is "NO" at S205), as shown in 
drawing l at time tl2-tl3, the amount gA of inhalation-of-air total correction in cranking which increases gradually 
will be set as the amount gtotal of real inhalation-of-air total correction. 
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[0057] and (since it is standby-time ending flag Xend= "ON" when it becomes NE>alpha by the increase in the amount 
gtotal of real inhalation-of-air total correction (it is "YES" at S170) -- S220 - "NO - " -) - the amount gC of after 
[ the completion of starting ] inhalation-of-air total correction will be immediately set to the amount gtotal of real 
inhalation-of-air total correction (time tl3:S250) 

[0058] Henceforth, idle rpm control is performed based on the amount gtotal of real inhalation-of-air total correction to 
which this amount gC of after [ the completion of starting ] inhalation-of-air total correction was set. In addition, if it 
becomes gA>gC by (SI 70 by tiie increase in "NO") and the amount gA of inhalation-of-air total correction in cranking 
before becoming NE>alpha (it is "YES" at S205), the amount gC of after [ the completion of starting ] inhalation-of-air 
total correction will come (S250) to be set to the amount gtotal of real inhalation-of-air total correction. 
[0059] In the composition of the gestalt 1 of operation mentioned above, the throttle opening control processing 
( drawin g 2 ) and count processing ( drawing 3 ) which ECU48 performs are equivalent to the processing as an 
inhalation air-content increase means at the time of an inhalation air-content reduction means and starting at the time of 
starting. 

[0060] According to the gestalt 1 of this operation explained above, the following effects are acquired. 
(**) - the inhalation air content at the time of engine starting is reduced rather than the inhalation air content after the 
completion of starting by processing of Steps SI 30, SI 70, and S21 0 of . throttle opening control processing ( drawing 
2 ) By this, the atomization of the fuel in a combustion chamber 14 is raising the flammability at the time of starting as 
a good thing. 

[0061] And when an engine 1 0 does not serve as the completion of starting even if the conventional time Cs passes 
since a starting operation start in spite of having improved atomization in this way, increase of an inhalation air content 
is performed instead of "NO") and inhalation air-content reduction by (SI 90 (SI 40, S210). Therefore, when an ignition 
plug 40 is damp in the state of a long-term low air content with fiiel, the liquid fuel which freed itself from the **** 
state of fuel and has adhered to the ignition plug 40 can be evaporated at an early stage by making a lot of air flow in a 
combustion chamber 14. It comes to be carried out by stabilizing ignition combustion by this, and since an engine 
speed NE stabilizes and goes up, starting can be completed. 

[0062] (**) - about the increase of an inhalation air content of which . **** was done, the inhalation air content is 
increased to the inhalation air content after the completion of starting (SI 40, S205, S210, S250) This can be made to 
take over to the inhalation air content after the completion of starting smoothly. 

[0063] (**) . - it is made to increase gradually on tiie occasion of increase of an inhalation air content further (S140) It 
is because the combustion by which the direction increased gradually was stabilized more as the engine 10 whole 
depending on the cylinder from this still being injected in a low intake pressure, and atomization being made good 
rather than having increased an inhalation air content at once is obtained. 

[0064] (**) . inhalation air-content increase - on the way ~ the case where came out, and engine starting is completed 
even if it was - (~ it has returned to the usual inhalation air content immediately on "YES") and stable operation of an 
engine 10 by SI 70 (it is "NO" and S250 at S220) By doing in this way, the engine 10 after the completion of starting 
can be made into the state where it was stabilized quickly. 

[0065] (**) - engine temperature (here cooling water temperature THW) responds for becoming high, and the 
conventional time Cs for obtaining the timing which performs increase of . inhalation air content is set up short Even if 
it raises the intake pressure in a combustion chamber 14, the grade of wetting of an ignition plug 40 also becomes [ the 
one where engine temperature is higher ] small highly [ the grade of the atomization of fuel ]. Moreover, the fiiction of 
an engine 10 and the viscosity of oil also become small. For this reason, if engine temperature is high, opening of a 
throttle valve 20 will be enlarged at an early stage, a pumping loss will be made small, and rotation elevation of an 
engine 10 will be brought forward. The completion of starting quickly stabilized by this can be performed. 
[0066] Also with the grade which reduces the inhalation air content by the amount gA of inhalation-of-air total 
correction in (**) . cranking, the grade of reduction is made small, so that engine temperature is high. The completion 
of starting stabilized at an early stage can be performed by making the reduction grade of an inhalation air content 
small, so that engine temperature is high, since the grade of fuel atomization becomes good and the friction of an 
engine 10 and the viscosity of oil also become small so that engine temperature is high. The completion of starting is 
quickly possible by not performing inhalation air-content reduction especially at the time of elevated-temperature 
starting. 

[0067] The points which the gestalt 2 of the [gestalt 2 of operation] book operation repeats the throttle opening control 
processing shown in drawing.9 instead of the throttle opening control processing shown in drawing 2 to the same 
timing, and are performed differ in the gestalt 1 of the aforementioned implementation. Especially the composition of 
those other than this is the same as the composition of the gestalt 1 of the aforementioned implementation, unless it 
explains. 
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^P^T^ T^ol processing ( drawing 9 ), processing equivalent to Steps S140 and S205 in 
the gestalt 1 of the aforementioned implementation does not exist. The content is the same as the gestalt 1 of the 
aforementioned implementation only by the step number carrying out the increase of the other processings in "300 " 
moLTS I u^^ performed by the degree of Step S500 (equivalent to Step S200 with the gestalt 1 of operation) 

K w t ^.Mn-"! ^S*"?^' T'^*'''" '""^ the conventional time Cs passes in 

the state (it is NO" at S470) where the completion of starting is not carried out differs in the gestalt 1 of the 
aforementioned implementation. That is, immediately after setting "ON" as "NO") and standby-time ending flag Xend 
by (S490 when it comes to CinO=Cs (S500), the amount gC of after [ the completion of starting ] inhalation-of-air 
total correction is set as the amount gtotal of real inhalation-of-air total correction (S550) 
[0070] Although the amount gA of inhalation-of-air total correction in cranking is set as tiie amount gtotal of real 

I.W t1r"°H ?V™' ^^^"^^^ ""^ ^^^'^ *e timing chart of drawing 10 , at the 

Ume used as CmO=Cs, an inhalation air content will increase immediately in the amount gC of^ft^the 
Sn^" ^ '""^ ^ inhalation-of-air total coirection fi-om the amount gA of inhalation-of-air total correction in 

[0071] and (since it is Xend= "ON" the following control period - S420 - "NO - " -) - the amount gC of after [ the 
S fc^-rm If ^ inhalation-of-air total correction is computed immediately (S460) And if it is NE<=alpha (it is 

NO at S470), tiie amount gC of after [ the completion of starting ] inhalation-of-air total correction will be set to the 
amount gtotal of real inhalation-of-air total correction through Steps S480, S490 ("NO"), and S500 (S550) moreover - 
NE>dpha -- having become - a case - (-- S - 470 -- "- YES - " -) - Xend - = - "- ON - " - it is - things - from 

{- & -- ~ - NO ~ -) - real - inhalation of air - total correction - an amount - gtotal - **** - starting ~ 
^Z^^Tl" " of - tota' correction - an amount - gC - setting up - having (S550) . 

0072] In the composition of the gestalt 2 of operation mentioned above, the throttle opening control processing 
( taig 9 ) and count processing ( drawing J ) which ECU48 performs are equivalent to the processing as an 
sterthg°" ''''''^^^^ "^^^^ of ^ inhalation air-content reduction means and starting at the time of 

[0073] According to the gestalt 2 of this operation explained above, the following effects are acquired 

Tlie same effect is produced with the (b) of the gestalt 1 of the (b) . aforementioned implementation, a (b), a (e), and a 

[0074] [The gestalt of other operations] 

- In the gestalt of each aforementioned implementation, although the inhalation air content was adjusted by adjusting a 
throttle valve 20, the amount adjustment mechanism of lifts of the inhalation-of-air bulb 16 may be established in 
addition to this, and the air content inhaled by the amount adjustment of lifts of the inhalation-of-air bulb 16 in a 
combustion chamber 1 4 may be adjusted. 

[0075] - For every fixed engine rotation or crank angle, it may interrupt and the aforementioned count processing 
( drawings ) may be perfomied, although it interrupted and performed by the fixed time period. Thus, when it is made 
to depend for the increase m Counter Cine on engine rotation, Cs will express a criteria revolution counter. Therefore 
even if engine rotation of a cnteria revolution counter is performed, when an engine 10 does not serve as the 
completion of starting from starter-on, increase of an inhalation air content will be performed 
0076] As mentioned above, although the gestah of operation of this invention was explained, it appends that it is a 
hing mcluding the following gestalten to the gestalt of operation of this invention *^ ' 
(1) The claims 1-1 1 are the inhalation air-content control units of the cylinder-injection-of-fiiel formula internal 
^fwlS f ""^""l by adjustment of an inhalation air content being performed by opening adjustment of 

a throttle valve m the composition of a publication either. J- f B uju^uucnioi 

[0077] (2) The . claims 1-1 1 are the inhalation air-content control units of the cylinder-injection-of-fiiel formula 
interna^ combustion engine characterized by adjustment of an inhalation air content being performed by the amount 
adjustment of lifts of an inhalation-of-au- bulb in the composition of a publication either. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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1 0 0 2 4 1 mim9msL<r)mnmm,}^mm(r>^x 

■&na.vmmm.x'\i. mimstmcrimmzm^x . m 
ssmmM.mm.ii. nmmm.i)^%<^j:uzm\^x 

[ 0 0 2 5 ] J; KiMmiui. trnMrnm-mmmii. 
(^mmmiML&*m<^j:^izmtxi!^^^j:<m^^ti^j:o 
izLxi>M:^\ mmm{Hcomx^%&^±ifxi>if^mm 

mmiz^^LtiitmmT?:m^^K^i}^i^x'h?>. 
[0026] msm 1 0Mmi7imfHmm^f>^mmmcr>f& 
^^mimm.x'ii. mmm i ~9 <r)\^-rixt^um(r> 

mm<oihmmi,zi5ifi,mx^n.s.^m}^Tmzt3ii-i. 

txm.^-t?>zk^<mfr?>. 

[ 0 0 2 7 ] JSriS. rt^«M^7)S&iil^{cfc{tl>i!5AS^ 
im^Tmziiif^iRA^MMX 0 i>«j«$-^^ 

SKt-pv , [Hmmmmizmtx^Lx t ^ 

v\ mfm^tc^n&'¥fHmmmcr>y^j:^yay. yf-s/i- 
c^mEiif^mmm^izmtxmtr^fzif). f^M«M 

^miz^^Lfzihm^TilrTd±X'itftL\.^i}-hX' 

[0028] ms^ 1 1 im<7)mnmm^p^mim<r>m. 
^^Mm^mmx'ii. is*jii~i oov^-fit*»fB«5 

co^^tcfc'V^T, HMiB4&»^i®A^MSffiM#S{i. ft 
aSfel!)mcti:BSiaiSAS£^ffi^5r*fif t=5rv^i h 

[00 29] ^^i^mmui. ®AS»S5:ffi«L^< 



B#lc«iiSA?g^«}«Sr^L^rV^i i: t i D . ffiactc 
[0030] 

[ mE<^mmcomm ] [ mmirimm i ] m {i±ai l 

ts^-Ti.) 1 o^tiA'-ewstMMtfomB&ffi^^ig-r 
yxD.yifmx'hi>. xy£x'yi o«i^Sv© (mtf e 
m®) ^^■t^:^'v yj^mmmmx'h'^ . %mi2n 
izimmi4^^tx\>^^. zcr,mmmi4izimM^< 
fi^yiem-Lxm^m^i at^h^^^x^tit. 

iiihixtzXXD .y \')VJ^)Vy2 0 iWrn-th C t J; 0^ 
$ni>. ;oxo-y ^;^-'^'y^7'2 0{i«l^l^:-:J'2 2^c 

[003 1 ] x.y=yy 1 0 {3<±j^,M^ 1 4 rt{cEJ»4 
Rtlt^tg^r-Y i^i^'x ^9 2A *^Kft^>it. 1 4 
t=«RA$it;tSSli=t't=gm2riftltt--& Zh\Zi;:^.m^ 
^ 1 4 tT««S)^ v^ti^S^ig-^^SrJ^ 

fiKfCl-^l., -^>->''i7:^'2 4MiTl;>'^'y^^Mr2 6 

$-^LT. -mmmr^yy^aij-io^mmim^^ix 

•I.. «ff#,*4*'yr2 8{±MS^ 3 oi,zm^hixfz 

\m.'m^^yy'3 2i3-i^mA<^m^i^»x^^h. i&s. 
9y^3Q <r>im^m\ hx^mmr^yr 2 Qw^rn 

[0032] Ji^L.3t«£E^#4'-K>'r 2 8{i, >- 'J 
2 8a, >lc7)i^Uyy2 8a|^&aa8!rr«.r^i^i^> 

2 8b, mfy^)yy2Sa.cr,}^m^t'ryy'J-T2S 

bcO^tffiStCJ: '9Ea^ix?tJnffm2 8 c -^mtX^^ 

r^>y^28b{i. xyyy 1 offi^yy^i^v 

7 h 3 4 <7) [UffiC j; 0 ElslEt!) $ n I. A -v- 7 h 3 6 
ji^ixl.ii:T'>->J>-y2 8artSrafS»rt.l.» Z<r>Z 

tt,ziiy)^EimTi^yr2s\i. wm^y-r32i}^ 

[ 0 0 3 3 ] --f Vi^'x ^^24 x'\,±z<DWimi:mm 

^yvx-mmMiA^^mm-h. zff)Xoi,zL 
xmmmi Amzm&^tifzM^mi. ^ry^/Ao 

izifOs^^ixx^L. trxvy4 2^ffL.T{fT^' 

yy^iy^yh34l,zmmhJU:?i^:th. ^LXmM 
mc^Mm^i. m^sVl.y4 4^/i-tTeSi^l 4*''^#f 
^3iM4 6tt«fai$il?.. 

[0 034] -^'f ^oni^tA-^'Irtf'll^t LTffl^S 

ixTV^^m^*lJffllMS (WT, TECUj ta-^t-.?.) 4 

ai*ffiTHW$-«!tB^S?&ffl7j<ig-fey-»f5 2. 

y^yv3Acommm. ci^y^yymminE) €-mai-r 

Sxys;'yiil^-fe:xif5 4, T'jy^>jyNMr26tciJ 
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2 OtfO^^ (XD>y TASrifja^*^(c$iJffll 
LTV-^^. |5|«{-±iS L^t-fey-f • -y^m^^^ni^ 
ti^j:yi/yiOcom^^l,zXri\.^x. ecu48 

r2 8 tg(t'^ilJtM«ii*ffl>'<;Py2 8 d<^m^j^-i 
[ 0 0 3 5 3 ±3* LJtXVi^y 1 OT'ti'f >y >- g V 

x>f -/^s o*5:7f y^-f^^ii-cxyi^'y 1 om^mmi^ 

^•s^MI^RSIttJ J:?/,^uAcr^ ^4 0 l,zX 
ixT, xyi^vi 0*iii:LTI5I«E-r-I.J;dtc^'9. 
mi>z:r.yi^ym^WiNEt^±^-t6. ^LX:J^y'Jym 
tefcN E*i4&|!)^T<^«?il[fl]lEi!ta . mtlf4 0 0 r p 

[0036] ^l^f. *IIJt<0?gffifci5V^TECU4 8 

mx'h^. x9-^ ■ ^ytti:'^fzmz^ -^coa#m 

mh h \ >{i-Sc73 ^ y «8T-^ D il LII^T $ ^i. 
x-r>yr^ rs-j x:m.'t. 

1 0 0 3 7 3 xn -y vjvwmmmmi^m^^fth t . 

gB *- gcnkA + g 

r i: < <7)v •/ r K J: 0 X yi^miEiitN e *^^>^i6 ^>/t 
m5X'\umimmm.mMsEm.s c n k b{±, xy 
'JymWk^^ti^m< t7t*^-:.T<J:^fcW< 

gC «- qg H- gt 

ic:T*iaffijE»g t hw{S, xyv^yj^sa*K>t>{c 

(i, xy>''yllIlEgc^«i6Tfitia$r{g3t-ri.J:dtc«RA 

lEfflg s t{i. xvv^viirtb^Tttflfclcxyj^'yillteco 

*T.I>i: t 4&lW*O^S<o^i:it{c r o j (ciR^ 

[00433 SSitiJDxyi^Xsj^^N E*^xyi/ 

*«¥fJ^$iX|. ( S 1 7 0 ) , ^v!:T^'^y^y^^<J5«K9 
■r-*)tt{i"NESaT-$)ScO-C (SI 70-C TNOj ), 



fizi.h'? xy^yy^i}^i)-tm%^ixi> (si i 
0 ) . mm. x^-^ ■ :^yms.xhhcox' ( s 1 1 
oTTYESj ) . mzwm^i^Ty^i^x^ndifi 

r O F F J t^mm'^^tlh ( S 1 2 0 ) , #«S$ra 
S^T^^rJ^Xe nd{iECU4 8i0fl:j!i^yB#cO|DSBiS 
^tJ:"?, Xend= roFFj (CfgSSnTV^^. L 
tzifi-yX. StJ«i. Xend= r OF F j T•^feSeD■C 
(Sl 20T'rYESj ) . rfc<, ^5 

y^y/^immmEm.sAi}m^^tih ( s 1 3 

0) . 

[0 0 383 

mi 3 

gA ^ gcnkA + qg - [itl] 

i C T-;7 5 y ^ y^^'dp^L^WER g c n k A« . H4 

mAX'ii':^yy^yy'^m.mMiEAsc nViAii. 
xij^hTy xm'<d(M \,zm<tch mt^i.zWL^ ^ttx^^ 

tfzl SC^gfflqgJi, Hfllllcoxyi/yai^^tc 

nhtix^^^T-^ \^fi'mm.mmmmizx^)sbt>tixE 

C U 4 8 W N' -y ^ T -y r R A M 1 1 Bli $ iX T V ^ !> 

[0039] »:5t2 {^^-rrt <i&»*ii^f*iR^ 

^miEMgBi:M.lii-th (SI 5 0) , 
[00403 
[SS:2] 

cnkB + qg - [jt2] 

nkAfclT/I SC^®flqg(C'3i'>T{i±^L7t:ri: 

[ 0 0 4 1 ] . j):^ 3 {c^-r r ^ < ikm^Tm&^ 
mmsERsciMih-th (sieo) , 

[00423 

hw + gst - [^3] 

mzmeiZTH-f^yyiiZX '9?^ai7tcaTHW;{)-A,a5*B$ 
rac s ^^^h ( S 1 8 0 ) . Z(r)^mm^CsiiXr- 
•yrs 1 3 OtT^A67t^^ydf y^-4,®^jg|jiEag 

Alzx:r.yi;'yi^m-r^mi,z. xyi>>|DiKi!tNE3&<x 

yi^yim^Ttrm^-r^^mm^a ^mit :Ltifi 
X'^tc^^mf^im^-fh ic7)T-S)^<, ^cr>mmm^c s 

[00443 mz:/]^y-^C i n c *«a^^^C s 

( S 1 9 0 ) , CC:T';{r'>y:?C i 
nc«. ia3tCS^-r;<7'>yh3?!liltCj;0;<?'^yhTyr 
$itl.;«?'>y;J'T*^. 03cO;i{r'>yh«!yi{4>^:J'-:J' 

• ^yt^j:^t:mz-^<mmmxi^K>'&LmT^ii 
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th^ix^t. ^•r#mS*IT7 5i^XendA>' roF 

F J *»s*»3&«fij^$n«. ( s 3 1 0 ) « Hifj^ LJtr fc < 

ft^{iXend= roFFj T'S>I.C:i:*><^ (S3 1 0 
T-rYESj ) . »:(C;*'>yhT-y7»75i?'Xi n 
c*s r OF F J i^m^t>m&^tli> ( S 3 2 0 ) . 
yhTvyW^yy^Xi nctiECU4 8eO«jg^V 
^tc roFFj {c*7^-fL$ixTV^^, tT'c^^oTaiuti: 
Xi nc= roFFj X'h^cOT (S320t- rvE 
Sj ) . mz:^^y^c i nc*« ro J tc^^ns 
(S3 30) , ^Lr:^^yhT-yTmi^yy^Xi n 
roNj *>'^^$ix^ (S34 0) , 

[004 5] :^'^yh9m ms) i,zisi,'r^iX(r>mmm 

WT'Ji. Xe nd= roFF J (S3 10-C-rYE 

S J ) X'h^tK X i n c = r ON J i; ^':>fcfz)ib ( S 

3 2 0T TNOj ) , ij'^y-^C i nccO^y^'Vs^y 

ht^m^^tlt (S350) . ISlf*, Xend= roF 
Fj (S3 1 OT' fYESj ) T-, X i nc= roNj 

(S3 2 or TNOj ) h^m*). :^^y^Ci nc** 
:^^yhT-/y^iXX (.53 50) mBLX*9><. Cico 
^ttCiOX:?-:?' • :tyt LXi^^eOi^mmii^>!j^ 
y-^C i noliZXfj^yV^Kh. 

[ 0 0 4 6 J ;?.o -y h;i^Bas$fJffl)Ma ( H2 ) coi^BJtc 

MO. St]{iC i n c<C sT'ibScOT' ( S 1 9 Of 
rvESj ) . i^tc^S^tcxn.y b;i^^jgTA(cS:^$ 
ix^*®MIE1iiE*g total (C:77>=3f >'i?'"4'®Sl. 
i^IEag A^Jig^^n-S ( S 2 1 0 ) . ^ 3 LT*j!0! 

[0047] ^.fzt^-yX^ mk. NESaT'SboT (S 
1 TOT TNOj ) . *>-:>C i nc<C sT'Sbl> ( S 1 
9 0T-rYESj )W,i. 9 "yy^yi/t^mmtmi^ 
Z,Ai^mmmMEA& total \,ZWi.%^fiMVth 

(S2 1 0) . 

[ 0 0 4 8 ] ^ T-?^ramcl404 *»^> <t 3 1::^ 
^^-^i^^'tt'igaiffllEag c n k AlC(4lKV'><l*^iS^$ 

4^. ^'5y^y^4'«RmiiiE*gcnkA{±, J^^^; 

mm^T'ikcoT^ vjummmzm^^ti^i^m^T'ik 

^:c0^i:*>^>. 07(55:5' 5 >':J^f-v-hmgiJt 
l~t 2lCT^-rri: <S|PRMS«iESg t o t a Hi 

[004 9] C:Oj:3tc:^-f>yTS2 1 0<?DA!ia$-^>9 

m-tmz. x>'>''yi 0*>'^jStt®fc^r'5. J^y'Jym 

^m.NE^^mmi,z±^LX . C i n cSC s t^i,m 
tC. NE>ai:^-5/:::^Sr#xi., (SI 
7 OT r YE S J ) . mzX e n d = r o F F J A^^i)^ 
t^m^^tlh ( S 2 2 0 ) . ZCOm-^liXe n d= ro 
FFj tm^^tlX\^h(r>X' (S2 2 0T- ""YE 



sj ) , mzii^mp\mmmmiEmsB^<ikm^Tm 

©MISttlE* 8CX*)±^\, ixs ( S 2 

30) . 

[ 0 0 5 0 ] i ^ x^mmm^mAEM e b {iiuiB 

5^1 tBuie5t2t^it«LTW-i.J;a(::, ^^y^y^ 

'pi&m^miEMsAizjiMtx. msiz^Lfzimmm 

f*®^ffljESg c n k B-^Mtii>iXX\>'^i><O^X'h?>. 

Ltcti^'7XJ:.yi^ymmmNEtfi-m< tth \<z L-fzif-oX 

mmmmMsmiLm. s b ^r^miz ^yy^ y-x^m 
immiEM. g At^t:>mtixmis^Tmm.^miEM s c 
iz'^-^Kmrnzhh, zcofzi^^m<r>mi. mmmk 

^V^cOT' (S2 30T- TNOj ) . m^MMniEMst 

0 t a 1 {cJ4/h$V^:frc04&»W^a((a^i^jEfigB*< 
IS^^tLl) ( S 2 4 0 ) , ; d LT2|s:j8lS^ — HJIT-#" 

[005 1] Z(OZtilf^i^. a7<?3B#SiJt 2~t 3{C5^ 

■rrt <xn-y h;l^^«TA{4ffiv^ffiA>^,yi:^(z:}»c# < 
^•9 . -y h;L'yN';py2 0«r-f H^WB^coffl^tCjfi-c? 
>'^T^T<. J2if*. NE>a (Sl 70T fYESj ) X' 
h'O. gBSgC (S230T'rNOj ) Th^MO , 

mmmmiESist o t a i iznikmm&imm^miE 

&sBipm.&^timif^ ( S 2 4 0 ) , ^ LTS&»J^ 
mi!R^«IE*gBc7)iijnt:J:'?, gB>gc (S23 
OT r YE S J ) t^Srl, i: . ll®MJSfflIE»g t o t a 

1 umm^Ttmm.mmiE&s amM^ti^ ( s 2 

5 0). 3 LT*5n:a?r-H^T-rs, 

[ 0 0 5 2 ] zm^m^TimmMmiEMsci)i 
m.m^tifzmm.mm]EM.st o t a 1 ^t. r 

^■f-v-h{;^-rri:<. ;^-r-yrS2 1 0<5D«!a$-i^ 
Oii-ri*ltc, xvv-Vl Oc07l>^i^H>'(7)lS$-«^^-f 
;l^tf0^tt^i:*>J^afcJ; 0. XVS^VlHllKSScNEj&iJilii 
{c:±#-a-f, i'yy^yytiJizNE>a}i^hmiz, c 

i newest ^-:>jt^-^S:#i.S. CC0Jl-^{4 { S 1 
9 Of TNOj ) . }J:(iXend = roNj *>'^^$tL 
I. (S200) . 'eLT^'9:x^>'^4"®^Jg?fiEag 
A*<46»^Tf*tRM*SffliEag C X K>±^\>^i3^i)>i!im 
^^tl6 (S20 5) . mmis AS gCX'hi><^T 

(S2 0 5T' TNOj ) . mz. ll®^?iiE*gt o 
t a 1 tC^ 9>-^^i/t*>®^»jEMg A*J^^$^tS 

( S 2 1 0 ) , ^ 3 LT:*:^!ia2r-S#^T-r . 

[ 0 0 5 3 ] <J:(?5$iJffllif XST (4. Xend= roNj t 
^r>TV^I>(7)-e (S 1 2 Of TNOj ) . d^^AlZ^-t 
ri:<, mm^ibi^tifzi'yy^yy'Pm.^miEM.s 

Acommmmfj^hix?, ( s 1 4 o ) , 

[0054] 

SA ^ SA + Ag ••• [3^4] 
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[0055] mzim^i^m%msiEm.sC(r>n\ii 

(S 1 60) -f-LT. NESaX'hitii 

(S 1 70-C- TNOj ) , X7-yy°s 1 8 0, ^x-vr 
S 1 9 0 ( TNOj ) , ;^.x>yrS2 0 0. Xr--yy°S 

20 5 < TNOj ) tWifLx. mtmMmiEMs to 

( S 2 1 0 ) , i 3 LX-R:^mm^^T-ti> , 
[00 56] Lj^A^^oT, NE^or ( S 1 70f TN 
Oj ) f*>0, gAggC (S205-C TNOj ) Xh 

hm^ii. maizmmt 1 2~t 1 3ics^-rri:< . 

ISlctftia L -C (9> < 5 >- ^4'i8lMI£«iEa g A 
(K«*gWE«g total {c^^ix^ i i (c^i. . 
[ 0 0 5 7 ] -5- LT, jlPR^JglflEfig t o t a 1 <01t 
jDtCj:'?, NE>at^^t (S170-C'"YE 
Sj ) , #m^ra*^T7^^Xe nd= roNj -Cibi. 

ii:*-^, (S22 0-C TNOj ) . m*>izmmMWiE 

sg t o t a 1 i,zit^m^Tim%imiERsci>im& 

$iX^ZtlZ^j:6 mmt 1 3 : S2 50) . 

[ 0 0 5 8 ] wf*. zcoim^TmmmimiEAg c*^ 
m&^iifzm.m.%mmiE&s total ts-^rv^T . r 

lijic (S170T TNOj ) , ^^^y^yytpi&mm 
iEagAcOigJPtlJ:'?, gA>gCi::3rSi: (S205 

T 1" YE S J ) , ^©M^ffllESg total izmm 

^TtkmrnrnjEms c*>'sg$^t^ i a ( s 2 

50) . 

[ 0 0 5 9 ] Ltzmm^mm 1 <7);Kgttcfc v . e 

CU4 8*5^-r-i>Xn-y h;mJK»Jffl)3!&a (02 ) S. 
[00 60] l-XhfiBJL7t:*^i7)j^® 1 (,zxmt. a 

(>r ) . xo-y h;iffijs$ijiaiji!ia 02 ) coxT--yrs 

130, SI 70, S2 1 ocr^miz x'o. J^yi^ytt^ 
mmizisif^mx^MAi:. tkn^Tmizmf^m?^ 

[0 0 6 1 ] -etr. z<7)Xdizmit^i!SimttziztA^ 

j^y'>'yiom^m^Jt^^^^j:^^i^t,zii ( s 1 9 0 
lS:*;$r»fTLTV^i. (S140, S210) . Lfzii^'> 

x^mcr)^M^i,zxj^!kr^ y'40 -Ammx-imx 

^4 0 LT v^?,vS^*:Mf4S: -tt ^ 

Ztii^X'i^. ZCOZtiz^O j^Jc^^^^m LX nh 



SOT. i&t!;S-^T-ri.^i:*^'T#l>. 
[006 2] (o) . ±»Lf^®A^»»co^S::^^^o»,^ 

iS:*:LTV->§ (S140. S205. S210. S25 
0) , ZiO^ltizX 04&«)^7ao®AS^t::P3itl= 

[006 31 (VN) . Mt::®A^^c^ti:^tw|^L-C<± 

^^tc*i±§-ti-TV^-l. (S140) « iii{i^f«(cJ;-p 

-^^i^h^Zt^^t^. -mc'SASmfi^liA^-tir-S.J:'? 
ti^>«tii:*:$-»i:fc:fr*sx>'i;yi o^*fc LTti. i 

[0064] ( ^ ) . m^^^m±com<PX'h^:>x 

xys/yi&ift3&*^TL^i^t(i ( s 1 7 or ry 

ESj ) , j^yjyi ocr,^^mm±. ^hifzm^cofSi 

}^MMlzmLX\>^h {S22QX' ^NO^ . S2 5 

0) . Z<r)Xol,z-t^ZbX\ mm^Wr>x.yi?yi 

0 ^'Smi^z^'&Lfzm^t-th:i}iti^X'^ h , 

[0065] { . m.?-^m&.<r>mi<^%^-th^-i 

^yy^'\^hfz^(r)^mn'^Cs\i.. :s.y~jy\m. {Z. 

ixTv^S, j^,M^l4rtiOiS^5-_h(fTi>x>'>>>ig 
S3!)^'i«i-«^r*W4o^^k<7)S«t»<^7-7^'4 OCT) 
mi<mm.h>h^<f£h. tfz:cyi^y 10 coy Vi''^ 

Wi&ti^^lW£^l,zxa -y Y)VJ^)Vr2 0 oM^t::»c 
LT^Kyf >':J^DX^/h$< :x.yi?y\oam 
*K±#&*toS, c: CO ^fcfciO mattes^ Liti&lft^ 

[00661 Cs) . ^?7ydfyi/4i®f|^:ffilESgA 

t::J;SPRA^^^ffiM$it.|.SjKf=ov^Ti>. xys^' 
>'?ajSA^'«V^{5i;«cog^$:/iN$< hX^^h, x.yV 

y's.mm\^\^zmm'^<m.mi'k<ts:'o . x.y=jy 

1 Oco^U^'v-a y^7r^;WcDSte't4i>^h$<^l.cO-C, 
X y v^^/SJK^^'iSV ^( J t'^A^^ScOffiMgJK Sr/h$ < 

T'#-s., m^z. ^mkmmizimx^:^isM^mfL 

[00671 {mm(7)mm2 ] ^tsrllJfitfOJ^SI 2{±. 02 

tc^L!t;^o>y h)mmfimm<r>iu>'^ifzm9iz^'t 

LUfj-r firisiisfic7)j^.^ii«s^s. zttM 
^vcDmmmizm^ t^£^m^mmmm<mm 1 
tmtx'h?>. 

[0068] ±fz. -y hfi-mmmmmm m9) iz 

iiV^T(i, mMmm(^fBmnzi5if^:xf--yy'S 1 4 

0, S2 0 5W^-ri.«ua*«#^Et^v\ ^<Dm<m 

miiXTyy^^i)^ r 3 0 0 J liSnLTV^|>c7)^-Crt§ 
«iHffie»fec7)?^«li:|5ltT'$)l.. ?t/i'L;^x-yrS5 
0 0 (||SfiCDJgffillT«X-f-yTS2 0 0tc:ffli) c?3<ji: 
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[0069] ZcTiXdizm^^tlX^^^ZblZj:*). tth 
^^I^Tt^V^4t« (S4 7 0T' TNOj ) T'»2JIB#SC 
s*i'^jiLJt%^ ( S4 9 OT ""NOj ) X'<r>WHPtf^m 

immmm 1 1 itm^xh, -r^hh. c i n c ^ c s 
t^&t (S4 9 0-C TNOj ) . mmf^^jyyy 

Xendfc TON J ^^^L/^f^ (S5 00) . W-hlZ 
m&f^i^niEAs total t^5&i!^Tf*«a^i^jEfi 
gCSrlS^-rS ( S5 50) . 
[00 70] Ztli:mi OCO:?^ Sy^?'f-v-^tC^f 
t , mmt 2 1 ~t 2 2 ^T'{i. m^mmjEMs t o 

t a 1 lC^7>'^i^i>^4'iS»JSfflIESg A*5iS^$ixi^ 
i.*^, C i nc^Csi:^o/t:B#^Jt2 2T'(±i?5^df 

[00 7 1 ] -f-LT. <^;(7)©J{JllJfl«8r(i. Xend = 
TON J X'hh^ihiph (S4 2 0T' TNOj ) . itt^> 
l^S^»^TmfR^^>fflIEi g C -^m-m-h ( S 4 6 
0) , -eLTNESa-C'J)ix{f (S4 7 0T' TN 
Oj ) . Xx-y7-S4 8 0. S4 90 ( TNO j ) , S 
5 0 0 Sr^T , ^PRM^gliiE* g t o t a 1 {CJiteift^ 

T'immmsM.scifm.'&^tih ( s 5 5 o ) , s 

Jt. NE>ai:^o>tJ*^i, (S4 7 0-c rYE 

Sj ) , Xend = roNj XhhZbi)>C> (S5 20 

T' TNOj ) . mmmmiEms total i,zi±^m^ 
Tim^ni£Ascti^m.^^ixh ( s 5 5 0 ) . 
[ 0 0 7 2 ] ±3* vtzmm<mm2(r>mmzi5\,^x . e 
CU4 sA^nfi^-t-g-xn-y h)vmm%m^m (119 ) s. 

[0073] i:jjLmmLrz^mmcmm2tcxto,t. 
[0 0 74] [^(Tymcommcommi 

■ Mi^MM^BMliZiiK^x . xo y h;k-'N';py2 OSr 

/i^ri etfo'j^hMiistciOigs^i 4izfiRx^ti^ 
s^^m&Lxhi^w 

[007 5] • Hui5*'» hmm ms ) ii—&<nmm 

mmx'Wi'o'^^mn^tix\^t::f}K -soxys/v-nife 
^^yy^nmizm'0i2^i^m^Lxi,^^\ zct^xoi^z 

I1I«£3!p'1t*>#iT t X 1 0 *<*&ij|^T bts:t:>^ji\^^ 



^^z\m.K-&%M.<7ym±^mi-th:ib\.zti:h. 
[0076] tLh. *^BJc7)SIM^Off^«^cov^T|j^B3L 

h<nxhh Z b €-#ieLTi3< . 

( 1 ) . m^mi-i iov>-^fL*>fetg<7)ii^tcfcv^ 
X. ^A&^commitxu'yhjw'ijuycrim&m&i.z 

1 '9ff;biis i b immbr?>mf^mm:(^mmm<r>f& 

[0077] ( 2 ) . m^j^ 1-11 cov^-r-^tj&^ietto 

[0Bco©#=5rlJiBJ] 

[01 ] ^*ft<^®flii t Lxcr>n\fmAii\>^mwmm^ 
[02] mmcr>mm 1 <7)e c u 3&>'ittT-r x o .y h^i/w 

&MWmMcr>y n— ^ - h , 
[03] ^t<;*'>>h5!Mc^:7o— 

[04] ±simm<^mmico^i}!!mx'm\^'^ti?>^yy^ 
y^^'^mMMiEM s c n k A 2:5i<i6i. "7 •/ ycommm 
0, 

[0 5 ] |5l t < 4&»jW^f*®^«iEfig c n k B Sr*tf> 

[ 0 6 ] 111 t < *2|I^^C s V >y r<?5^i^^B^ 

0, 

[07 ] ^JficOJ^Ml IcfcttSxn-y hyU^N'yi^ycof^lft 

[08] mm(ommii.zt5if:i>xu-/ hJW^)l'y(7)fm 
[09 ] mmcr>mm.2cr)E c u*>'sl^f•r•l>^a -y hyi^ra 
[010] mmcr>wm 2 t^zan^xx^ y h/py'^^PT'cof^ 
[If-^oiJiBH] 

2 2-«ift^-^. 2A -^yi^x.99. 2 6-T'JyN' 
U^nM7\ 2 8 -SEMWji^^r. 2 8a->'yyr. 
2 8b-"T7:^>'>, 2 8c---Jd£E^. 2 8 d • • -j^i^^li 

3 0 ■^t4:5'>-i!'. 3 2-iSE^i«;Ky 
SA -^^y^i^^yv. 3S -itrMi^-ryh. 3 
8-^yy'm:^j^^ AO -!^Ja'yy. 42-- b-Xh 

y. AA-mn^^ji-y. At-m^mn. 4 8 --ec 

50 -'i'y- yi^By:X^^/^^ 5 2-J&a]*ja-fe 

y^. 5A-a^yi^ywmL^y^. 5 6-mJ±-^y 



:(9) 002-130012 (P20 0 2-13DI8 



[Bill 



[021 



54 52 




rSllO 




S140 "^^Sc^^ S130 



S150 



gB<-gcnkA4gcnkB^^g 



-S160 



|gC«^qgtgthw-hgst 



S170 



^34 



14-fltftt 

20-709 KM J17 

32-ftEi«rj7 
48-«^«l 

54-i:;t>:;Mlt>« 



rSlQO NO 



[031 





[051 




[071 



Cs 



[061 



THW 



(a) 



(b) 

gtotal 



imt 




._l -a.A 



ti 



t2 t3 



(ao) )02-130012 (P2 00 2-1 3DI8 



CHS] 



[119] 



(a) 

NE 

(b) 

(0) 



gtotal 

















• 


gc 



















(b) 

gtotal 




t22 t23 



S410 
NO 




IgtQtal^-gA 
S510 



|gtotal<-gc| 



(51)Int.Cl.7 laSJjffi^ 
F 0 2 D 43/00 3 0 1 
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3 0 1 H 
301Z 



(ai) )02-130012 (P2 0 0 2-13DI8 



F^-A(##) 3G065 AA04 CAOO DA05 DA06 EAOl 
FA02 FA03 FA13 GAOO GA09 
GAIO KA02 

3G084 AA03 BA05 BA23 CAOl DA09 
EA04 EAll EB08 EB17 ECOl 
EC03 FAOO FA20 FA33 FA36 

3G092 AAOl AA06 AAll AA13 BAOl 
BA09 BBOl BB06 DAOl DA03 
DC03 DE03S DE05S DG08 
EAOl EA02 EA17 EA21 EA22 
EB05 EC05 EC09 FA31 GAOl 
HB03Z HEOIZ HE08Z HF19Z 

3G301 HAOl HA04 HA06 HA19 JA03 
KAOl LAOO LA03 LA07 LB04 
LB06 LC03 MAll MA18 NA06 
NA08 NB14 NC02 ND21 NE02 
NE03 NE06 NE23 PB08Z 
PEOIZ PE08Z PF16Z 



